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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 21 and 27 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lane (US 3,911,579). 

As to claim 21 , Lane discloses a method of producing a crystal structure-based 
alumina films comprising: 

• Forming films under conditions suited for formation of a crystal structure 
alumina as an early stage of film formation in forming alumina film on 
substrates (col 5 lines 55-57: formation of film of sapphire or corundum [a- 
AI2O3]; col 6 lines 7-10: operating parameters chosen to obtain desired 
morphology); 

• Sputtering of an aluminum metal target in an oxidizing gas-containing 
atmosphere (col 6 lines 4-7: sputtering desired aluminum oxide structure 
using an aluminum target in oxygen containing atmosphere). 

As to claim 27, Lane discloses conditions for subsequent film formation under 
which films with high hardness can be formed (col 5 lines 55-57: formation of film of 
sapphire or corundum [inherently of Mohs scale hardness 9]). 
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3. Claims 21 and 27 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Zywitzki (Surface and Coatings Technology 82 (1996) 169-175, see form 892). 

As to claim 21 , Zywitzki discloses a method of producing a crystal structure- 
based alumina films comprising: 

• Forming films under conditions suited for formation of a crystal structure 
alumina as an early stage of film formation in forming alumina film on 
substrates (page 1 69, col 1 : formation of alpha Al 2 0 3 by PVD at substrate 
temperatures above 1000°C); 

• Sputtering of an aluminum metal target in an oxidizing gas-containing 
atmosphere (page 170 col 1: sputtering using an aluminum target in 
reactive argon-oxygen atmosphere). 

As to claim 27, Zywitzki discloses conditions for subsequent film formation under 
which films with high hardness can be formed (page 169, col 1 : formation of alpha Al 2 0 3 
[inherently of Mohs scale hardness 9]). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 23 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zywitzki. 

As to claims 23 and 26, Zywitzki discloses a method of forming alpha alumina at 
different temperatures including 1000°C (page 169 col 1) 690°C and 760°C (page 174 
col 2, summary and conclusions: alpha AI2O3 starts forming at 690°C and is solely 
formed at 760°C). 

Although Zywitzki only specifically discloses the formation of alpha AI2O3 at these 
temperatures as separate data points with limited information on the specific 
experimental procedure involving the changing temperature, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to start at a temperature of 
1000°C and lower the temperature to 760 or 690°C because the lower temperature 
reduces the energy cost for the deposition, creates an alpha alumina with lower residual 
stress (fig. 5) and also maintains a relatively high hardness of the film within this 
temperature range (fig. 4). 

7. Claims 22, 25 and 28-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lane as applied to claim 21 above, and further in view of Sproul (US 
5,789,071). 
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As to claim 22, Lane discloses the formation of a film under conditions to form a 
crystal structure alumina (as discussed above in claim 21), but is silent as to changing 
condition to a higher rate film formation for a subsequent film formation. 

Sproul discloses a method of depositing alumina with the use of an aluminum 
target sputtered in an oxygen atmosphere (col 12 lines 37-44). Sproul also discloses 
the increase of the deposition rate during the film formation (figure 15: showing changes 
of operating conditions during film deposition resulting in an increasing deposition rate). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to increase the deposition rate of alumina, as disclosed by Sproul, 
in the method of forming a-alumina of Lane, because higher deposition rates reduce 
processing time. 

As to claim 25, Lane discloses the formation of a film under conditions to form a 
crystal structure alumina (as discussed above in claim 21), but is silent as to early stage 
film formation not exceeding 1 nm/min and subsequent film formation at a rate not lower 
than 3 nm/min. 

Sproul discloses the changing of the film formation deposition rate from 1 .5 to 3 
A/sec, but is silent as to an early formation at less than 1 nm/min. It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
use a deposition rate less than 1 nm/min since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). MPEP 2144.05 B. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a low film formation rate following by a higher film formation 
rate as disclosed by Sproul, in the method of forming a-alumina of Lane, because low 
deposition rates allow higher control over film formation conditions and higher 
deposition rates reduce processing time. 

As to claim 28, Lane discloses the formation of a film under conditions to form a 
crystal structure alumina (as discussed above in claim 21), but is silent as to changing 
the film formation conditions by application of a negative bias voltage increased in 
absolute value. 

Sproul discloses the increasing of the absolute value of the bias voltage to the 
substrate (figure 15: showing correlation of deposition rate increase as bias value to 
substrate is increased). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to increase the bias voltage, as disclosed by Sproul, in the method 
of forming a-alumina of Lane because higher bias voltage results in higher deposition 
rates and reduced processing time (as shown in Sproul at Fig 15). 

As to claim 29, Lane discloses the formation of a film under conditions to form a 
crystal structure alumina (as discussed above in claim 21), but is silent as to early stage 
film formation with negative bias voltage not higher than 100 V and then negative bias 
voltage increased to 200 V or above in subsequent film formation. 

Sproul discloses the increasing of the negative bias to the substrate in absolute 
value from -40 volts to -90 volts, but does not explicitly disclose exceeding 200 volts. It 
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would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to use a substrate bias exceeding 200 volts since it has been held 
that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). MPEP 2144.05 B. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a substrate bias under 100 volts followed by a higher 
substrate bias, as disclosed by Sproul, in the method of forming a-alumina of Lane, 
because higher substrate bias correlates to a higher deposition rate, thus decreasing 
the time for a deposition operation (Sproul at fig 15: showing bias and rate correlation). 
8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lane, as 
applied to claim 21 above, and further in view of Fu (US 6,290,825). 

As to claim 24, Lane discloses the deposition of a crystal structure alumina, but is 
silent as to film formation carried out in a poisoning mode in an early stage of film 
formation and then a change to transition mode or metal mode in subsequent film 
formation. 

Fu discloses a method of forming metallic layers within a reactive gas 
atmosphere including TiN or Al 2 0 3 (col 1 lines 27-35). Fu also discloses a method of 
initiating the deposition at a poisoning mode and then moving into metallic mode (col 12 
lines 1-5: ramp down 202 for poison mode, ramp up 200 for metallic mode; col 12 lines 
13-17: initial deposition at poison mode followed by movement towards metallic mode). 
Sustained poisoning mode is disclosed as allowing the reactive gas to react with the 



Application/Control Number: 10/523,815 Page 8 

Art Unit: 1795 

target and reduce the sputtering rate while metallic mode raises deposition rates and 
keeps the target clean (col 1 1 lines 40-52). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to form a film in poisoning mode followed by metallic mode, as 
disclosed by Fu, in the method of forming a crystal structure alumina of Lane, because 
sustained sputtering in poisoning mode will significantly reduce the deposition rate as 
the target reacts with the processing gas. 

9. Claims 22, 25 and 28-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zywitzki, as applied to claim 21 above, and further in view of Sproul 
(US 5,789,071). 

As to claim 22, Zywitzki discloses the formation of a film under conditions to form 
a crystal structure alumina (as discussed above in claim 21), but is silent as to changing 
condition to a higher rate film formation for a subsequent film formation. 

Sproul discloses a method of depositing alumina with the use of an aluminum 
target sputtered in an oxygen atmosphere (col 12 lines 37-44). Sproul also discloses 
the increase of the deposition rate during the film formation (figure 15: showing changes 
of operating conditions during film deposition resulting in an increasing deposition rate). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to increase the deposition rate of alumina, as disclosed by Sproul, 
in the method of forming a-alumina of Zywitzki, because higher deposition rates reduce 
processing time. 
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As to claim 25, Zywitzki discloses the formation of a film under conditions to form 
a crystal structure alumina (as discussed above in claim 21), but is silent as to early 
stage film formation not exceeding 1 nm/min and subsequent film formation at a rate not 
lower than 3 nm/min. 

Sproul discloses the changing of the film formation deposition rate from 1 .5 to 3 
A/sec, but is silent as to an early formation at less than 1 nm/min. It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
use a deposition rate less than 1 nm/min since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). MPEP 2144.05 B. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a low film formation rate following by a higher film formation 
rate as disclosed by Sproul, in the method of forming a-alumina of Zywitzki, because 
low deposition rates allow higher control over film formation conditions and higher 
deposition rates reduce processing time. 

As to claim 28, Zywitzki discloses the formation of a film under conditions to form 
a crystal structure alumina (as discussed above in claim 21), but is silent as to changing 
the film formation conditions by application of a negative bias voltage increased in 
absolute value. 

Sproul discloses the increasing of the absolute value of the bias voltage to the 
substrate and the deposition rate increasing as a result (figure 15: showing correlation 
of deposition rate increase as bias value to substrate is increased). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to increase the bias voltage, as disclosed by Sproul, in the method 
of forming a-alumina of Zywitzki because higher bias voltage results in higher deposition 
rates and reduced processing time (as shown in Sproul at Fig 15). 

As to claim 29, Zywitzki discloses the formation of a film under conditions to form 
a crystal structure alumina (as discussed above in claim 21), but is silent as to early 
stage film formation with negative bias voltage not higher than 100 V and then negative 
bias voltage increased to 200 V or above in subsequent film formation. 

Sproul discloses the increasing of the negative bias to the substrate in absolute 
value from -40 volts to -90 volts, but does not explicitly disclose exceeding 200 volts. It 
would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to use a substrate bias exceeding 200 volts since it has been held 
that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). MPEP 2144.05 B. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a substrate bias under 100 volts followed by a higher 
substrate bias, as disclosed by Sproul, in the method of forming a-alumina of Zywitzki, 
because higher substrate bias correlates to a higher deposition rate, thus decreasing 
the time for a deposition operation (Sproul at fig 15: showing bias and rate correlation). 
10. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zywitzki, 
as applied to claim 21 above, and further in view of Fu (US 6,290,825). 



Application/Control Number: 10/523,815 Page 11 

Art Unit: 1795 

As to claim 24, Zywitzki discloses the deposition of a crystal structure alumina, 
but is silent as to film formation carried out in a poisoning mode in an early stage of film 
formation and then a change to transition mode or metal mode in subsequent film 
formation. 

Fu discloses a method of forming metallic layers within a reactive gas 
atmosphere including TiN or AI2O3 (col 1 lines 27-35). Fu also discloses a method of 
initiating the deposition at a poisoning mode and then moving into metallic mode (col 12 
lines 1-5: ramp down 202 for poison mode, ramp up 200 for metallic mode; col 12 lines 
13-17: initial deposition at poison mode followed by movement towards metallic mode). 
Sustained poisoning mode is disclosed as allowing the reactive gas to react with the 
target and reduce the sputtering rate while metallic mode raises deposition rates and 
keeps the target clean (col 1 1 lines 40-52). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to form a film in poisoning mode followed by film formation in metallic 
mode, as disclosed by Fu, in the method of forming a crystal structure alumina of 
Zywitzki, because sustained sputtering in poisoning mode will significantly reduce the 
deposition rate as the target reacts with the processing gas. 
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